The results of research of content of Cu, Fe, Zn, Cd, Pb and Sn that was received by atomicabsorption spectrometry method in seafood entering the market of Ukraine are presented in the article. It is shown that the content of these heavy metals in mussels and shrimp does not exceed the boundary acceptable concentration (BAC) that were established by the normative document Sanitary rules and norms 42-123-4089-86. Changes to expand the number of heavy metals monitored, the content of which is necessary to determine safety levels in seafood have been suggested to this document, also to revise BAC of elements in all food products, taking into account the environmental situation in the world and in Ukraine.
Introduction
The problem of food quality deterioration has become very urgent recent years in Ukraine. Lots of hidden ingredients: antibiotics, hormones, steroids, pesticides, preservatives and heavy metals enter the human body with the consumption of meat, poultry, eggs, milk and other food. These chemicals compounds remain in food products regardless of the packaging, storage or processing, unlike bacteria which are generally destroyed by cooking. They accumulate in the body and aid in the development of serious and fatal illnesses.
Absorption of heavy metals in food products and the human body as a consequence occurs as a result of pollution of soil, air and ground water by harmful elements (Davydova, 2002) . In large cities and developed regions the source of pollution can be a combination of various enterprises such as, transportation pollution and by various types of human waste, the application of certain fertilizers and pesticides which contain toxic elements leads to the accumulation of heavy metals by plants also.
It should be noted that these problems are a concern of the entire world community. Nowadays there are monitoring of heavy metals contents in raw materials and finished goods of the food groups everywhere. As a result of such studies the high concentrations of Cu, Cd, Zn, Pb and Hg have been registered in some species of marine fish and seafood presented into markets of Spain (Bordajandi, 2004 , Falcó, 2006 , high average values of Hg in the white meat Norwegian lobster (Visciano, 2013) , fish, shellfish and red meat products from small cetaceans, which are sold in the markets of Japan (Endo, 2005) . The maximum concentrations of Cu, Mn, Zn, Fe, Cd, Pb, Cr, Ni were found in sunflower honey cultivated in Turkey (Citak, 2012) , Cd, Cr, Cu, Pb, Fe, Mn, Ni, Zn − in medicinal plants of Pakistan (Cordell, 2013] .
Based on the foregoing, it is clear that controlling the safety of food products of animal and vegetable origin is a necessary before the receipt of goods into localized markets. They must to comply the requirements of normative documents (State standards, international guidelines, recommendations of the World Health Organization). In this regard, the purpose of this study is to determine the content of heavy metals, namely, Cu, Fe, Zn, Cd, Pb and Sn in the seafood (shrimp and mussels), which are in the greatest demand among the population of Ukraine.
Method
The determination in concentration levels of toxic elements in the samples was performed by atomicabsorption method with the flame spectrometer (the manufacturer of the equipment − Ukraine). Atomicabsorption method of the determination of metals is based on the absorption of the monochromatic light by atoms of the determined element in the ground state and the correlation of this light absorption on the concentration of atoms in the sample, which is described by the Bugera-Lambert-Bera's law.
The study includes a preliminary preparation of a sample and determination of heavy metals by the spectrophotometer. The sample preparation include the following stages: selection of an average sample of the product (weight 5 g), its homogenization and drying in a drying case at 105 o C, the carring in an electric stove to the cessation of smoke, the ashing samples in a muffle furnace at a temperature of 450-500 o C for 18-24 hours before of homogeneous ash without black inclusions. The resulting ash was dissolved in a small amount of the 50 % nitrate acid and heating, the solution diluted to a volume of up 50 cm 3 . Also were prepared standard solutions with known concentrations of the measured elements.
The atomizer − torch flame obtained by combustion of a mixture of acetylene and air gives temperature 2400 o C. The monochromatic light beam passing through the flame absorb the atoms partially. A radiation source is served by individual lamps with hollow cathode, used for determining specific elements.
The content of the element in the sample is determined by comparing the measurement results with results of measurements in standard solutions using the calibration curve.
Results
The objects of study -mussels and shrimps boiled-frozen presented into the Ukrainian market. The research subject -the safety performance of mussels and shrimp entering Ukraine market. 4 samples of mussels and 4 samples of shrimp were selected for the study (table 1) . «De Luxe» Ukraine 5 «Shark», mussels boiled-frozen , glazed «Leader» China 6 «Camanchaca Mussel», mussels natural «Smart Trading» Denmark 7 «Admiral», mussels boiledfrozen , glazed «Аdmiral» no information available 8 «Kaluri», mussels boiled-frozen , glazed «Subland Ukraine» Cnile Table 2 showing results of determination of metal content in samples. In Ukraine the norms for content of heavy metals in food are regulated for separate groups of goods by normative documents and Sanitary rules and norms 42-123-4089-86 "Boundary acceptable concentrations of heavy metals and arsenic in food raw materials and food products" from 31. 03.1986, № 4089-86 . This document contains the boundary acceptable concentration (BAC) of the eight elements of heavy metals (Pb, Cd, As, Hg, Cu, Zn, Fe, Sn in various types of food raw material and food products; but in shellfish values BAC is regulated only for Pb, Cd, As, Hg, Cu. The fig. 1 illustrates the results of the analysis of the content of Pb, Cd, Cu and Zn in the samples seafood and shows values BAC for this group of food products. Additional the content of Fe and Sn concentration of which is not standardized Sanitary rules and norms 42-123-4089-86 was determined in the samples. Such studies are relevant, since the known facts of considerable excess of BAC in different groups of food products, like wine (Bogza, 2013) . The obtained results ( fig. 1 ) allow to note the higher the Fe content in the mussels compared with shrimp and, conversely, Sn: concentration of this metal is 15-18 % higher in three of the four samples of crustaceans than in the shellfish. Thus, if we take as a criterion of assessment of the level of content of Fe and Sn in seafood BAC of these metals in other groups of food products (15 and 200 mg/kg, respectively), the obtained values − 0.5-3.1 mg/kg Fe and 103-120 mg/kg Sn demonstrate of the compliance of samples to the requirements of security.
It should be noted that in Ukraine monitoring and establishment of sanitary norms for content of arsenic and heavy metals in food products were introduced more than 20 years ago and have not been revised since, despite the worsening of the environmental situation in the country. Thus, it is proposed not only to make changes in Sanitary rules and norms 42-123-4089-86 with the aim of increasing the number of heavy metals monitored, the provisions of which should be set for shellfish and crustaceans, as well an overall revise of BAC elements of all food products, taking into account the global environmental situation and in the Ukraine.
Discussion
One of the main directions of the development of marketing food products in Ukraine at the present is to satisfy the steadily increasing demand for seafood. The constant monitoring of the content of heavy metals in seafood is an effective barrier for products that do not meet safety requirements.
